Red wine polyphenols prevent acceleration of neovascularization by angiotensin II in the ischemic rat hindlimb.
Studies in both animals and humans indicate that angiogenesis is implicated in the development of atherosclerotic lesions. Thus, inhibition of angiogenesis may provide a novel therapeutic approach for the treatment of atherosclerosis. Because epidemiological studies have indicated an inverse relation between red wine intake and coronary disease, we determined the antiangiogenic potential of red wine polyphenols (RWPs) in the ischemic hindlimb model. Neovascularization was accelerated by the chronic infusion of angiotensin II (Ang II; 0.1 mg/kg/day). RWPs (25 mg/kg/day) or vehicle were administrated in the drinking water 7 days before the ligation. After 21 days, Ang II potentiated the ischemia-induced neovascularization in the hindlimb, as assessed by microangiography and measurement of microvessel density. This effect was associated with an increased formation of reactive oxygen species (ROS) and increased expression of hypoxia-inducible factor (HIF)-2alpha, endothelial nitric-oxide synthase (eNOS), and vascular endothelial growth factor (VEGF). RWPs intake significantly prevented the angiogenic process, the formation of ROS and nitrated proteins, and the expression HIF-2alpha, eNOS, and VEGF induced by Ang II. Similar preventive effects were observed with the antioxidant and NADPH oxidase inhibitor apocynin. These findings indicate that RWPs have potent antiangiogenic properties in vivo by preventing the expression of proangiogenic factors, including VEGF and eNOS most likely by inhibiting oxidative stress. Thus, the antiangiogenic properties of red wine polyphenols might contribute to their protective effect against coronary disease.